Following the reports of Graham (3) and Shaw, Boyd, and Petersen (6) it has been generally accepted that the lactating mammary gland utilizes lactic acid. These reports were based on arteriovenous differences in which it was found that the mammary venous blood usually contained less lactic acid than the arterial blood.
The arteriovenous lactic acid differences reported are extremely variable, especially for the goat. Graham It appeared advisable to attempt to obtain more nearly constant lactic acid differences which might be expected to be more representative of the normal metabolism of the gland. It was suspected that the large variations previously observed were due primarily to excitation of the animal during the drawing of the blood samples. Accordingly a reexamination was made of the r81e of blood lactic acid in milk secretion in which the usual method (Shaw and Petersen (7)) was used to determine whether the animal had been unduly disturbed during the drawing of the bloodsamples.
EXPERIMENTAL
The arterial and mammary venous blood samples were drawn as in previous experiments, the samples being collected in oxalated vessels containing ammonium fluoride and chilled in ice water.
Lactic acid determinations were conducted immediately after the samples were drawn. The results of thirty-four experiments on cows are shown in Table I . All animals showing changes in mammary blood concentration in excess of 0.5 per cent were considered as unduly excited.
In seventeen experiments, falling in this category, there was an apparent mean utilization of 2.40 mg. per cent of lactic acid. The standard error of 0.70 demonstrates that this difference is highly significant.
However, in seventeen experiments in which the blood concentration changes were 0.5 per cent or less, indicating little or no excitation, the mean utilization of lactic acid was only 0.52 mg. per cent. The standard error of 0.32 shows 'that this difference is not statistically significant. Therefore, it appears that the reported utilization of lactic acid is only an apparent utilization due to excitation. The mean arterial concentration of lactic acid in the group showing evidences of excitation was 10.07 mg. per cent, whereas that of the undisturbed group was only 7.29 mg. per cent.
That the active mammary gland does not normally use blood lactic acid was further confirmed by experiments on animals under nembutal anesthe- Usually an initial intravenous injection of from 4 to 5 gm. was given, after which an additional gm. was injected every 15 minutes.
The goat was anesthetized with 2 gm. of nembutal injected intravenously. An additional gm. was injected intraperitoneally to keep the animal anesthetized for the required period.
Two consecutive arteriovenous lactic acid differences were determined on each animal at the time intervals indicated in Table II .
In each of the four experiments there was an apparent utilization of lactic acid when the animals had been anesthetized for 20 minutes or less. However, the arteriovenous difference was not significant when the samples were taken after the animals had been anesthetized for periods of 30 to 55 minutes.
In each case there was a substantial decrease in the lactic acid in the arterial blood as the period of anesthesia increased.
These data support the suggestion that the utilization of lactic acid reported previously was not a true utilization but rather an apparent utilization associated with excitation. DISCUSSION It is believed that the apparent utilization of lactic acid with excitation is due to a sudden increase of lactic acid in the blood in which there is a rapid diffusion of lactic acid into the glandular tissue, resulting in a temporary disproportion in the lactic acid concentration of the blood traversing the mammary gland. It is apparent that changes in the concentration of lactic acid in the blood traversing the gland provide an even more sensitive indication of disturbance to the animal than changes in hemoglobin concentration.
The data in Table I show that the arterial level of lactic acid was occasionally higher than the venous level even though the hemoglobin concentration change was not in excess of 0.5 per cent. This probably indicates a mild degree of excitation resulting in a slight increase in the lactic acid of the blood which was not reflected in the mammary venous blood because of the rapid diffusion of lactic acid into the glandular tissue.
The disturbance was: not sufficient, however, to affect the concentration of the blood passing through the gland. The lactic acid of the arterial blood flowing into the gland is so markedly affected by excitation that the disproportion between the arterial and venous blood is undoubtedly due primarily to the sudden change in the concentration of lactic acid in the arterial blood. As considerable time must elapse before the blood lactic acid returns to normal, it is not surprising that lactic acid continues to pass into the mammary tissue for some time following the initial excitation of the animal.
SUMMARY
Blood lactic acid is not normally utilized by the lactating mammary gland. The utilization previously reported was apparently due to excitation of the experimental animals and is not believed to represent a true utilization.
The average lactic acid content of arterial blood samples drawn from seventeen cows, without any appreciable disturbance to the animals, was 7.29 mg. per cent.
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